The usual definition of average degree for a non-regular lattice has the disadvantage that it takes the same value for many lattices with clearly different connectivity. We introduce an alternative definition of average degree, which better separates different lattices.
This definition of average degree, or coordination number as it is called in the Physics literature, has some disadvantages, which are discussed in Section 2, and we will introduce an alternative definition of average degree, A comparison of these measures of degree is performed on a class of lattices, the ALB lattices, which are defined in Section 3.
Much of the analysis is based on a study of a Markov chain describing a random walk on the lattice, with the node classes as states.
We conclude with a number of conjectures, including predicted order of the critical probabilities for bond percolation and the connective constants for self-avoiding walks on these lattices.
Average degree
The measure ¡ of (1) is frequently used by physicists attempting to give universal formulas for critical probabilities in percolation; for a review, see Wierman [5] . These formulas are usually based on the dimension and the average degree of the lattice. As our lattices all have dimension 2, these formulas will predict the same critical probability for all graphs with the same average degree.
To compute ¡ , we need to know the weights graphs, shown in Figure 2 . They are denoted according to a notation given in Grünbaum and
Shephard [2] . 
PSfrag replacements
The Archimedean lattices are, by definition, all regular. The square lattice©°f± ² is self-dual; the triangularv³ μ § ² and hexagonalv ¶· § ² lattices are each other's duals. The duals of the eight remaining Archimedean lattices constitute the class of Laves lattices, which are all non-regular.
They are shown in Figure 3 . We denote the dual of a graph
The Laves lattices serve well as test graphs when studying average degree. To get a slightly richer class, we will also include the bow-tie lattice and its dual, see Figure 4 . The class of Archimedean lattices, Laves lattices, the bow-tie lattice and its dual will be called the ALB lattices and will be used to compare different definitions of average degree. PSfrag replacements 
For a regular graph with degree ß we obviously have
for all Ì , and in particular
Proof. Follows immediately from the fact that the Markov chain î ( ï 3 Õ F ð is irreducible. 
which proves the theorem.
Example 1.
There are four fully triangulated ALB lattices,
Q P P P 0
Finally, for
separates these four lattices.
Example 2. There are four ALB lattices with
, and To prove the first inequality, let ¡ have the stationary distribution and let
Here,
Finally, by bounded convergence, as 
Remark 4.
As an alternative to the harmonic mean ä å ¹ ¬ Ð we could use the geometric mean Q ae È ¬ Â É as a measure of average degree.
For the ALB lattices we get the same separation using ae as with ® , with two exceptions, namely 
A summary of average degrees for the ALB lattices is given in Table 1 . In the table we also give some aliases for the lattices that are more or less common in the literature.
From Table 1 we observe a number of properties that hold for the average degrees of the ALB lattices, and which we conjecture hold for general lattices. 
